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^Claims : 

1. A processor having a real time debugging interface, said 
processor comprising: 

a) instruction memory means for storing instructions to be 
executed by said processor; 

b) program counter means ocmplod to said instruction memory 
means for indexing said instructions; 

c) cause register means ft>r indicating information regarding 
interrupts and exceptions/ and 

d) first decoder means for indicating information about an 
instruction executed by said processor during a clock cycle, said 
tirst decoder means being coupled to said instruction memory 
means, said program counter means, and said cause register means, 
said first decoder means having a first output, wherein 

said first output provides information regarding activity of 
said processor in real time. 



2. A processor according to claim 1, 

said information regarding processor activity includes 
information as to at least one of a jump instruction has been 
executed, a jump instruction based on the contents of a register 
has been executed, a branch has been taken, and an exception has 
been encountered. 
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3. A processor according to claim 1, wherein: 

said clock cycle is a processor clock cycle, and 

said first decoder means updates said information about each 

instruction executed by said processor for each said processor 

clock cycle. 

4. A processor according to claim 3, wherein: 

said information about each instruction executed by said 
processor includes an indication whether or not an instruction has 
been executed since -j* previous processor cycle. 

5. A processor according to claim 1, wherein: 

said first output iff a three bit parallel output. 



- 24 - 



# • 



TRA-040 



6. A processor according to claim 1, further comprising: 
Qa H e) second decoder means v € ouplo# to said cause register means for 

indicating information about contents of said cause register 
means, said second decoder means having a second output; and 

f ) event history buffer means for storing information regarding 
processor events, said event history buffer means having a data 
input, a data output, t and an enable input, said data input being 
0- ° l ^e^red > A to said cause register means and said enable input being 

V ^Goup le dy to said second output, wherein 

said second decoder means decodes contents of said cause 
□ register means and enables said event history buffer means to 

?vl S 

Hh capture contents of said cause register means when contents of 
%J said cause register means indicate a particular event. 

0 

£ 7. A processor according to claim 6, wherein: 

fU 

fy said second decoder means enables said event history buffer 

g means when contents of said cause register means indicate an event 
including at least one of a change in status of an interrupt line, 
an internal processor exception, and a jump instruction based on 
the contents of a register. 



8. A processor according to claim 6, wherein: 

said data, output of said event history buffer means is a bit 
serial output. 



a-7 
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9. A processor according to claim 6, wherein: 

said processor is embodied on a chip having a plurality of 

pins, 

said first output and said data output are provided via some 
of said plurality of pins. 

10. A processor according to claim 9, wherein: 

said first output is an n-bit parallel output, and 
said data output is a serial output. 
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11. An embedded system having a plurality of processors and a 
real time debugging interface, said system comprising: 

a) a plurality of instruction memory means for storing 
instructions to be executed by a respective one of said plurality 
of processors; 



b) a plurality of program counter means, each coupled to a 
respective one of said plurality of instruction memory means for 
indexing contents of said instruction memory means; 

c) a plurality of cause register means for indicating 

information regarding interrupts and exceptions for a 

corresponding one of said plurality of processors, each of said 

cause register means oeing coupled * to a respective one of said 

A 

processors ; and 

d) a plurality of first decoder means, each said first decoder 

JL**eA&& Jjum v^^'l rmtpttfl 

means coupled - to a respective one of said instruction memory 

means, to a respective one of said program counter means, and a 

respective one of said cause register means, each said first 

decoder means for indicating information about an instruction 

executed during a clock cycle by a respective one of said 

processors, each said first decoder means having a first output, 

wherein 

each said first output provides information regarding 
activity of said processor in real time. 
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12. An embedded system according to claim 11, wherein: 
said information regarding processor activity includes 

information as to at least one of a jump instruction has been 
executed, a jump instruction based on the contents of a register 
has been executed, a branch has been taken, and an exception has 
been encountered, 

13. An embedded system according to claim 11, wherein: 
said clock cycle is a processor clock cycle, and 

each said first decoder means updates said information about 
each instruction executed by a respective processor for each said 
processor clock cycle of said respective processor. 

14. An embedded system according to claim 13, wherein: 

each said information about each instruction executed by a 
respective processor includes an indication whether or not an 
instruction has been executed since -a* previous processor cycle of 
said respective processor. 

15. An embedded system according to claim 11, wherein: 

each of said first ^OUt^fes/ie- a three bit parallel output. 
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16. An embedded system according to claim 11, further comprising- 

e) a plurality of second decoder means, each to a 

respective one of said plurality of cause register means, each 
said second decoder means for indicating information about 
contents of a respective cause register means; and 

f ) an event history buffer means for storing information 
regarding processor events, said history buffer means having a 
data input, adata output, and an enable input, said data input 
being coupled to each of said plurality of cause register means 
and said enable input being <eeup±Bd to each of said second 
outputs , wherein 



each of said second decoder means decodes contents of a 
respective cause register means and enables said event history 
buffer to capture contents of said respective cause register means 
when contents of said respective cause register means indicate a 
particular event. 



17. An embedded system according to claim 16, wherein: 

each said second decoder means enables said event history 
buffer means when contents of a respective cause register means 
indicate an event including «fc least one of a change in status of 
an interrupt line, an internal processor exception, and a jump 
instruction based on the. contents of a register. 
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18. An embedded system according to claim 16, wherein: 

said data output of said event history buffer means is a bit 
serial output. 



19. An embedded system according to claim 11, wherein: 

said system is embodied on a chip having a plurality of pins, 
said first and second outputs are provided via some of said 
plurality of pins. 

20. An embedded system according to claim 19, wherein: 

each of said first outputs is an n-bit parallel output, and 
said second output is a serial output. 

oH of Hnbnqq-inry ^ ^ - c ^r^ na ir] m rt h nr ] r o m p rining ^ 

a) providing information about processor activ±£y-^S^real time; 
and ^^^^^^ 

b) associating the instruptions executed by the processor with 
the information about pafocessor activity. 
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£^ ZTTTrothod aaoording -tcf < ^jfra. «r-& l, - wh eiredrftr*- 

s^ tU i > L u p o i^j ^< J s riding jirfffo^mation - about - proce s s or- eC Ctivit? ^ 
^g^^q^ Sg^jrdtn g informatife^b o ut . ev e ry inotruction recooute d-fey 



23 • ^^rr^thod~-3^ cording to clain r22, whff^inT^ : 

said step of providing in£ormation about processor activity 

includes prov^lng^J.eftSm that the processor has not executed 

■ / 

<S^^szructAGr^jd^L'±li g the la st-pgoCessgT" 



24. A method\according to claim 21, wherein: 
the information about processor activity includes an 

indication of at \east one of whether the last instruction 
executed was a jum^ a jump based on the contents of a register, a. 
branch taken, or an instruction which encountered an exception. 

25. A method accordinck^ claim 21, further comprising: 
c) providing inf ormationNregarding the status of the processor 

when certain processor events? occur, said certain processor events 
including at least one of a cttange in status of an interrupt line, 
an internal processor except ion\ and the execution of a jump 
instruction based on the contents of a register. 
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